Polyunsaturated fatty acids in foodstuffs are particularly prone to autoxidation, which plays a crucial role in the development of rancidity. The oxidation of fatty acids at first leads to the formation of fatty acid hydroperoxides by a free radical chain reaction.
The hydroperoxides subsequently undergo several reactions which bring about the formation of such products as aldehydes, ketones, and other volatile compounds.
As a result, rancid flavor is developed and limits the shelflife of many food products. Antioxidative activity of MRP has been shown to be concomitant with the development of reducing power by some researchers. [16] [17] [18] A logarithm plot of antioxidative effect of MRP (100-fold dilution) against reducing power yielded a straight line at initial pHs 5, 7, and 9, respectively (Fig. 2) . Antioxidative effect of MRP exponentially increased as a function of the reducing power development, suggesting that it could be possible to estimate antioxidative effect by simply determining reducing power of MRP prepared.
The mechanism of antioxidative activity development by the Maillard reaction between histidine and glucose may be somewhat different with the initial pH value of the model system, since antioxidative effect of MRP having the same reducing power varied with the starting pH value. ceeded at a slower rate than that of linoleic acid alone, indicating the presence of indigenous natural antioxidants coextracted together with oil from sardine meat. As given in Fig. 3 , MRP retarded autoxidation of sardine oil and their antioxidative activities were stronger with higher initial pH. However, antioxidative effects of MRP (24h heating) to sardine oil were 23 at pH 5, 34 at pH 7, and 40 at pH 9 (100-fold dilution); 104 at pH 5, 118 at pH 7, and 136 at pH 9 (10-fold dilution). Those values were less than those to linoleic acid (Table 1) . It could be owing to facts that sardine oil contains a large amount of highly unsaturated fatty acids such as eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), which are more prone to autoxidation than linoleic acid.
In the next experiment, MRP (pH 5, 7, and 9, 24h heating, 10-fold dilution) were added to sardine oil which had POVs about 49 or 109. Peroxide values of sardine oils dropped to 33-39 in the former and 91-98 in the latter. These results indicate that MRP can work to some extent as peroxide destroyers which react with hydroperoxides to give stable products by nonradical processes besides autoxidation-breakers which interfere with the free radical chain reaction. 19) There POV of deep-fried products at the start of the storage was smaller than that of boiled products (Table 2) . On the other hand, deep-fried sardine products without the addition of MRP (control) exhibited faster POV development during storage than that of boiled sardine products.
Effect of MRP addition on POV development of deep-fried products was related to the amount of MRP added, but was somewhat less than that on boiled products.
Anyway, it is clear from Table 2 that MRP is also effective as antioxidants to deep-fried sardine products.
Further examination of the heat-stability of MRP would be necessary prior to the application of MRP to products which are processed at higher temperatures.
